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SPECIFICATION 



I. Title of the Invention 

Driving Circuit of Electrooptic Device 

II. Claims 

1. A driving circuit of electrooptic device, in which 
a picture element selection transistor is provided for each matrix 
arranged picture element, the drain electrode of each picture 
element selection transistor is connected to a common drain line 
for each row, the gate electrode of each picture element selection 
transistor is connected to a common gate line for each line and 
taken out externally, picture signal corresponding to each picture 
element selected from the drain lines are collected and supplied in 
a lump for each picture element or each column and select pulses 
for selecting each picture element from the gate lines is supplied 
in the form of time dividing a frame period, is characterized by 
that said gate lines are separately taken out on left and right in 
every other line and the scanning directions of a select pulse 
supplied from the left terminal and a select pulse supplied from 
the right terminal are set up reversely. 



lumbers in the margin indicate pagination in the foreign text. 



III. Detailed Description of the Invention 
[Field of Industrial Application] 

This invention relates to a driving circuit mode for main- 
taining a good display quality without striking brightness 
irregularity in screen in a so-called active matrix type electro- 
optic device using thin-film transistors (called TFT below) which 
are used in a liquid crystal display device, shutter for printer, 
etc . 

[Outline of the Invention] 

This invention relates to an active matrix type electrooptic 
device, the supply of picture signals is applied by inverting the 
polarity every a certain period (frame period) for opposite 
electrode potentials from ensuring the life of liquid crystal, 
therefore brightness differences are displayed as brightness 
irregularity according to the position of screen when they are 
recognized in the scanning order of an address signal. To solve 
this problem, the brightness irregularity is relieved on the 
average by so setting up the scanning order of select pulses of an 
address signal applied to each column to scan the pulses reversely 
between two split gate line groups in every other column to produce 
a good picture quality. 

/2 

[Prior Art] 

An active matrix type electrooptic device for which a high- 
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quality and high contrast in picture quality have been desired and 
the application to a liquid crystal printer shutter, etc. based on 
a liquid crystal display device is also expected, especially 
practical uses of devices of a TFT-arranged structure has been 
advanced recently as a picture element selection transistor for 
each picture element, and its superiority has been verified. 

Fig. 2 is the circuit diagram of an active matrix type 
electrooptic device, row electrodes 4 for supplying data signals 
and column elelctrodes 3 for supplying address signals are cross 
arranged into a matrix, and TFTs 5 for picture element selection 
are prepared at its intersections, respectively. It is made by such 
a structure that a substrate with prepared lines and the thin-film 
elements as described above and an opposite substrate arranged with 
a common electrode on one surface are held, and a liquid crystal 6 
is sealed between the substrates. It is more general that an 
auxiliary condenser 7 is incorporated to prevent a voltage commonly 
kept by picture elements from reduction due to leakage via the TFTs 
5 and the liquid crystal 6. 

A data signal supplied from an arbitrary data signal supply 
line 4 is written into any picture element in synchronism with a 
time-divided address signal. Conditions for applying its picture 
signal and address signal are shown in Fig. 3. The polarity is 
inverted with the potential 11 of a common electrode arranged on 
the opposite substrate for each frame period 12 as about the 
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center, and a data signal (picture signal) 14 is supplied for each 
row. At this time, a select pulse 13 is supplied as address signal 
in synchronism with the picture signal 14 for each column. 
Moreover, a flag expressing said application conditions is shown by 
dividing into an example sampled in an earlier time in a frame 
period and an example sampled at last in a frame period. Similarly, 
Fig. 4 shows a flag expressing retention characteristic of actual 
picture element potential in conditions shown in Fig. 3. Also as 
described before, although the polarity of picture signal 14 is 
inverted with the potential 11 of said common electrode arranged on 
the opposite substrate in every frame period 12 as about the center 
when sampled in an earlier time of a frame period as shown in Fig. 
3(a), an arbitrary picture signal is sampled by a select pulse, 
then a picture element 15 is kept to a constant potential in about 
1 frame period and the gradational display corresponding to a 
picture signal at the sampling time almost can be expected in an 
actual retention state of picture element potential as shown in 
Fig. 4(a), by contrast, when sampled at the last in one frame 
period as shown in Fig. 3(b), an arbitrary picture signal is 
sampled by a select pulse, then such a phenomenon is found that a 
picture element potential attenuates with time, the average 
potential does not meet the level corresponding to the picture 
signal at the sampling time and a proper gradation display cannot 
be expected, therefore it is expressed as brightness irregularity 



on the screen in an actual retention state of picture element 
potential as shown in Fig. 4(b). This enables to slightly suppress 
the change of picture element potential 15 because almost all time 
of retention period and the average potential level applied to a 
drain electrode have no big differences from the level of sampling 
in order to lowly suppress the drain/source voltage under sampling 
conditions shown in Fig. 3(a), but the drain/source voltage 
increases and a so-called leakage current increases because almost 
all time of retention period and the average potential level 
applied to a drain electrode greatly differ from the level of 
sampling reversely under sampling conditions shown in Fig. 3(a) 
(its magnitude is a level with different polarity as compared to 
the level at sampling with the potential 11 of a common electrode 
arranged at the opposite substrate, i. e., almost a double of the 
voltage level applied to both ends of liquid crystal) . Therefore, 
a fluctuation of picture element potential 15 occurs and the 
average potential in total does not correspond to the level at 
sampling. 

The inconvenience due to the differences of said sampling 
conditions should not appear if the leakage current characteristic 
of picture element selection transistors in OFF condition is an 
ideal one free of the voltage dependence, but actual transistor 
characteristic deviates from the ideal one more or less, thus the 
voltage dependence of said leakage current is recognized as an 
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actual problem. 

[Problems to Be Solved by the Invention] 

In the active matrix type electrooptic device constituted as 

/3 

described above, the supply of picture signals is applied by 
inverting the polarity for the opposite electrode potential every 
frame period from the point of ensuring the life of liquid crystal, 
etc. as described above, and the influence of external potential 
sharply varies during the retention period in the retention 
characteristic of picture element potential rewritten at the 
beginning and the retention characteristic of picture element 
potential rewritten at the end mentioned from the scanning order, 
consequently the potentials applied to both ends of liquid crystal 
on the average in a frame period are different and recognized as 
the irregularity of brightness. 

[Means for Solving the Problems] 

This invention eliminates the brightness irregularity in the 
screen on the average and improves the display quality by taking 
the gate lines of each column on the left and right in every other 
column and changing the scanning order in a frame period with a 
left gate line group and a right gate line group in order to solve 
the above-mentioned problems. 
[Functions] 

The brightness differences occur in time positions due to the 
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scanning order, and the brightness differences are averaged in a 
region of collecting several lines where the brightness differences 
of every line remain and are not recognized as regional brightness 
irregularity by arranging column-divided lines in every other line 
so as to become a reverse relation seeing from the scanning order. 
[Actual Example] 

This invention is illustrated based on drawings below. Fig. 1 
shows application conditions of an address signal in this 
invention, a picture signal from a data signal driver 2 and an 
address signal as select pulses from the address signal driver are 
supplied to a TFT panel comprising a first substrate where a row 
electrode line (drain line) group 4 and a column . electrode line 
(gate line) group 3 arranged in a matrix and a picture element and 
a picture element selection transistor are prepared at each 
intersection, a second substrate where a common electrode is 
arraged on one surface as well as a liquid crystal layer sandwiched 
by said two substrates, at this time, the brightness differences 
for each line are averaged and the regional brightness irregularity 
is eliminated by alternately leading out column electrode lines on 
left and right and reversely setting the scanning order of select 
pulses supplied to left column electrode line group and the 
scanning order of select pulses supplied to right column electrode 
line group. 

[Effects of the Invention] 
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As described above, this invention is so devised that a 
phenomenon in which the brightness differences for each line due to 
sampling positions are regionally averaged by rearranging the 
scanning order of address signals does not appear as the brightness 
irregularity in the screen, it relates to the display irregularity 
in the screen being the most important point as an item of picture 
evaluation of a display device and gives a solution. 

IV. Brief Description of the Drawing 

Fig. 1 is diagram showing conditions of applying address 
signal in this invention, Fig. 2 is circuit diagram of active 
matrix type electrooptic device, Fig. 3(a), (b) is waveform charts 
showing conditions of applying picture signal and address signal, 
and Fig. 4(a), (b) are flags showing retention characteristic of 
picture element potential. 
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1 TFT panel 

2 - data signal driver 

3 - column electrode line group 

4 - row electrode line group 

Fig. 1 Diagram showing conditions of applying address signal 

in this invention 
Fig. 2. Circuit diagram of active matrix type electrooptic 
device 



12 frame period 13 select pulse 



V signal voltage 



14 picture signal 



(a) - t time 



10 





12 frame period 


V signal 


voltage 


(b) 
Fig. 3. 
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